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Recent highlights for the ALICE collaboration
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30th International Conference on
Ultrarelativistic Nucleus-Nucleus Collisions
Quark Matter
last week

30 ALICE parallel talks
and 60 posters were presented
+ ALICE highlights plenary talk
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Recent highlights for the ALICE collaboration

Preliminary physics results using Run 3 pp data

Q/r ratio in 13.6TeV and 0.9 TeV vs. pion multiplicity W(2S) / J/yp ratio at midrapidity and forward rapidity
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Recent highlights for the ALICE collaboration

ALICE control room at LHC point 2, Sept 1:

Successfully resumed recording pp collisions
First stable beams after LHC incident on July 17th

Thanks to everyone involved in the quick repair and
recovery of the LHC!

Upcoming:
>  pp reference run @ 5.36 TeV
>  Pb-Pb collisions @ 5.36 TeV
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22 new publications since the last LHCC meeting

1. Measurement of the low-energy antitriton inelastic cross section (arXiv:2307.03603)

2. Measurement of inclusive charged-particle jet production in pp and p-Pb collisions at /sy = 5.02 TeV (arXiv:2307.10860)

3. Pseudorapidity dependence of anisotropic flow and its decorrelations using long-range multiparticle correlations in Pb-Pb and Xe-Xe collisions
(arXiv:2307.11116)

. Measurement of Non-prompt D°-meson Elliptic Flow in Pb-Pb Collisions at V/SNN = 5.02 TeV (arXiv:2307.14084)

. Modification of charged-particle jets in event-shape engineered Pb—Pb collisions at /syN = 5 TeV (arXiv:2307.14097)

. Study of flavor dependence of the baryon-to-meson ratio in proton-proton collisions at /s = 13 TeV (arXiv:2308.04873)

4
5
6
7. Charm production and fragmentation fractions at midrapidity in pp collisions at /s = 13 TeV (arXiv:2308.04877)
8. System size dependence of hadronic rescattering effect at LHC energies (arXiv:2308.16115)

9. Muiltiplicity-dependent production of ):(1385)i and E(153O)0 in pp collisions at /s = 13 TeV (arXiv:2308.16116)
10. K*(892):t resonance production in Pb—Pb collisions at ,/sNN = 5.02 TeV (arXiv:2308.16119)

11. Exploring the strong interaction of three-body systems at the LHC (arXiv:2308.16120)

12. Probing the Chiral Magnetic Wave with charge-dependent flow measurements in Pb-Pb collisions at the LHC (arXiv:2308.16123)
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22 new publications since the last LHCC meeting %%

13. Prompt and non-prompt J/2) production at midrapidity in Pb—Pb collisions at ,/syN = 5.02 TeV (arXiv:2308.16125)

14. Measurements of jet quenching using semi-inclusive hadron+jet distributions in pp and central Pb—Pb collisions at ,/syN = 5.02 TeV
(arXiv:2308.16128)

15. Observation of medium-induced yield enhancement and acoplanarity broadening of low-p1 jets from measurements in pp and central Pb—Pb collisions at
VSNN = 5.02 TeV (arXiv:2308.16131)

16. Skewness and kurtosis of mean transverse momentum fluctuations at the LHC energies (arXiv:2308.16217)

17. Measurements of long-range two-particle correlation over a wide pseudorapidity range in p—Pb collisions at

V5NN = 5.0 TeV (arXiv:2308.16590)

18. Multiplicity and event-scale dependent flow and jet fragmentation in pp collisions at /s = 13 TeV and in p—Pb collisions at \/syN = 5.02 TeV
(arXiv:2308.16591)

19. Dielectron production in central Pb—Pb collisions at ,/syN = 5.02 TeV (arXiv:2308.16704)

20. Studying strangeness and baryon production mechanisms through angular correlations between charged = baryons and identified hadrons in pp collisions
at /s = 13 TeV (arXiv:2308.16706)

21. Search for jet quenching effects in high-multiplicity pp collisions at /s = 13 TeV via di-jet acoplanarity (arXiv:2309.03788)

22. Chasing the onset of strange-quark thermalization at the LHC (CDS:ALICE-PUBLIC-2023-003)
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Charmed hadrons in pp 13 TeV

Study charm quark hadronisation with improved precision and pr

)

fragmentation fractions:

O— <0

now measured down to
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their fragmentation
fractions (ff) at midrapidity

range of prompt charmed hadron cross sections
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https://arxiv.org/abs/2308.04877

Heavy flavor baryon-to-meson ratios in pp 13TeV
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https://arxiv.org/abs/2308.04873

Non-prompt D® meson elliptic flow in Pb—Pb
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e Study degree of thermalisation of b quarks in the QGP

|

e Non-zero vz of non-prompt DY,
consistent with vz of electrons from beauty hadron
decays and LIDO model calculations
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https://arxiv.org/abs/2307.14084

Non-prompt D® meson elliptic flow in Pb—Pb

&)

Prompt D° meson vz > non-prompt (non-strange) D°
meson v2 (3.20)

=> pointing towards weaker degree of
thermalisation for b than for c quarks

More precise measurements with Run 3 data, including
the T (bb) v2

Elliptic flow of prompt and non-prompt D mesons
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https://arxiv.org/abs/2307.14084

Prompt J/w production in Pb—Pb, 5.02 TeV

Studying charm dynamics in the QGP

arXiv:2308.16125
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https://arxiv.org/pdf/2308.16125.pdf

Charged-particle jets in Pb—Pb collisions at 5.02 TeV

-8

Pb-Pb collisions

reaction plane

Event-shape engineering:
classify events into:

more elliptical events (g2 large),
more isotropic events (g2 small)

Path length dependence of jet quenching

Found that the difference

between out-of-plane and

in-plane jet yields is larger for
more elliptical events

- with 5.20 significance
- atlow pr <50 GeV/c
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https://arxiv.org/abs/2307.14097

Charged-particle jets in p—Pb collisions at 5.02 TeV
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https://arxiv.org/abs/2307.10860

Hadronic phase lifetime in different collision systems

e Measurement of short-lived resonances, like K*°

e Sensitive to the existence and lifetime of a hadronic phase
o decay products rescatter => affects resonance reconstruction => reduction of their final yields
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Hadronic phase lifetime in different collision systems
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https://arxiv.org/abs/2308.16115

First measurement of antitriton -

. D

antideuteron
2H

antitriton 3H
antihelium-3

O-inel (b)

J

Y

Have been measured previously
by ALICE; important input for
dark matter search

new

Method: Measure ratios which are sensitive to the
absorption in the detector material and independent of
the production cross section
- TOF/TPC (different amount of traversed material)
- Antitriton / triton (antibaryon-to-baryon method)

Comparison to isospin-partner antihelium-3:
=> similar cross sections

nucleus inelastic cross section

pp 13 TeV and Pb-Pb 5.02 TeV

arXiv 2307.03603
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https://arxiv.org/pdf/2307.03603.pdf

Exploring the strong interaction of three-body systems

using p-d correlations
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p-d correlation function
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https://arxiv.org/abs/2308.16120
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Run 3 data taking this year

Recorded pp integrated luminosity this year in total:

~9.5pb ' pp@13.6 TeV

And completed special run program:

VdM scan
Zero B field for alignment

O O O O

Interaction rate scans for pile-up
and background studies
o Low p data taking for diffractive
physics
Next: pp @ 5.36 TeV
Pb-Pb @ 5.36 TeV

Low-B field in preparation for PbPb

Integrated luminosity, pb™

—_
o

- ALICE Performance, 2023, pp, 's = 13.6 TeV

. Recorded: 9.5 pb’

machine development
and technical stop

LHC
incident

23 May

22 Jun 22 Jul
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Run 3 data taking this year

Finalized preparations for Pb-Pb run:

o  Extension of EPN computing farm
o  Test of data transfer from EPN to disk storage (EOS)
o  Improved TPC (readout) firmware fully validated
o  Software upgrades
o  During time without beam: tested with cosmics, synthetics, replay
DETECTOR CRU FLP DD
READOUT WORKFLOWS SUBTIMZ‘FR;\N:ES (sTF) TIMEFRAMES (TF)

-
FRONT-END |

SYNTHETIC and REPLAY

(MC FILE REPLAY)

Ready for pp reference run and
Pb—Pb run @ 5.36 TeV

SYNC RECO
WORKFLOWS

EPN IP (100 GBY/s) EOS

Event Processing Node

COMPRESSED TIME FRAMEs (CTF)
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Forward Calorimeter (FoCal) for Run 4

<  TDR under internal review
L LHCC Focus Session this week
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Physics performance projections; ALICE-PUBLIC-2023-004
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https://cds.cern.ch/record/2869141?ln=en

FoCal prototype

Prototype tested with electron and hadron beams
@ SPS in Nov 2022 and May 2023

EM energy distributions ——

FoCal-E Pixels

FoCal-E Pad layer signal (pC)

FoCal Lol: CERN-LHCC-2020-009

FoCal-H

TT T T[T T T T[T T T T[T T T T[T T T T[T T T[T
T T T T T T

Us T
MCE Fo‘CaI E Prototype
CERN SPS H2, electrons, May 2023

UL L L L L L L B

nl\uu\lu\lu\lu\lll

—&— GEANT4 sim.
—$— 150 GeV
120 GeV
~$— 100 GeV
- 80 GeV
—$— 60 GeV
—$- 20 GeV

\

EM energy resolution
< 4% at high energies

o
e N
T

g
o
®

FoCal-E Pad resolution o./E

: “‘G\ N _: v&@ﬁﬂ/
004 .
L L e
i - |
00zl B e Bemeens o=
ol L e L L ]
5 150 200 250 300

' 1
FoCaI E Layer ( 0.98 X/X =t

=

0

T T

‘ L I L | L | T 1 T T [ L
ALICE FoCal-E Pad Prototype -
CERN SPS H2, 2022 + 2023, electrons

+ Data wio Layer 7

& GEANT4 simulation wio Layer 7

s
— ke 592%
T Ve Gov © 20 %O E/Gev

O 266%

______ T ©30%

+ Data

1 GEANT4 simulation

Electron energy (GeV)

ALICE Status Report | Meike Charlotte Danisch | 24

—


https://inspirehep.net/literature/1805025

ITS3 - vertex detector for Run 4

MOSS MOST

Curved, cylindrical layers of
monolithic pixel sensors
Testing first stitched,
wafer-scale sensors in 65nm
technology

Two prototype test campaigns
in July + August @ PS
Sensors fully operational
Data analysis ongoing, looks
very promising

TDR under internal review

reference + MOSS + reference

perpendicular plane to beam

—

ITS3 Lol: CERN-LHCC-2019-018
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https://cds.cern.ch/record/2703140/
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ALICE 3

Absorber ECAL

Novel and innovative detector concept

Compact and lightweight all-silicon tracker Muon chambers Magnet RICH
Large acceptance: |n|<4 FCT

Retractable vertex detector

Extensive particle identification: e TKp p y
Superconducting magnet system
Continuous readout and online processing

8

g AléCE 1
S A
(]
: \ ALICE 2
& ® Run3
= { ALIcE 2
£ 1 Q Run 4
g TOF
3 @ Tracker
8 ALICE 3
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https://arxiv.org/abs/2211.02491

ALICE 3 TOF R&D

e Time-of-flight with silicon sensors; target time resolution = 20 ps
e Test beam inJuly with 10 GeV hadrons @PS; next test beam in October
e Three sensor technologies tested; Data analysis ongoing
o  CMOS-LGAD (monolithic CMOS with gain layer), 50 ym thickness
o  Single and double LGADs with 15 pm, 20 ym thickness
o  SiPM with larger area and with resin layer (for timing)
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ALICE 3 Muon IDentifier R&D &)

testbeam s
gtestbean

e Test beam inJuly with 10 GeV hadrons @ PS
e Three technologies tested:
o  baseline option: 1m long scintillator
bars + WLS fibre + SiPM
o MWPCs
o RPCs

First results: very high efficiency for scintillator bars

Triggered : X Position at TriggerScint+0000
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Summary %

Progress in many areas of the broad ALICE physics programme, studying:
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[¢] ) p-Pb Xe - Xe Pb - Pb

hadronization of

heavy quarks charmonia production

understand collective mechanisms in the QGP
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particle (regeneration)
correlations,
azimuthal thermalisation of heavy quarks
nuclear physics anisotropy . in the QGP
] ) resonance rescattering
jet quenching in hadronic phase
|
e ; initial conditions
% On track with Run 3 data taking ~ 30pb ! pp@13TeV in 202242023

chiral magnetic wave, QCD

| |
| |
|
' % ALICE is ready for Pb—Pb data :
: %  LS3 upgrades progressing well, TDRs under internal review i
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